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Education: 

 
Ph.D., Physics:   March 1988; University of California, Riverside, California, U.S.A. 

 

Research Interests:  

 

 Astrobiology: Emergence of Life, Biosignature detection, Icy Worlds 

 In situ Instrumentation/Detection Techniques: Miniature mass spectrometers and ion 

mobility spectrometry, differential Mobility spectrometry, sample extraction, sample 

handling techniques and detection 

 Laboratory Spectroscopy: UV emission, laser spectroscopy, mass spectroscopy, ionization 

techniques) relevant to planetary atmospheres and astrophysical plasmas 

 
Professional Appointments: 

 
  Senior Research Scientist: 2006 - present; Jet Propulsion Laboratory. 

  Section Manager: 2004 - 2009; Planetary and Life Detection Section (supervised over 

120 Ph. D. Scientists); Jet Propulsion Laboratory. 

  Principal Scientist: 2002 - present; Jet Propulsion Laboratory. 

  Element Lead: 2001 - 2004; Instrument Development and Spectroscopy Research 

Element; Jet Propulsion Laboratory. 

  Research Scientist and Team Leader: 1995 - 2001; Atomic and Molecular Collision 

Research Element, Spectroscopy and Detector Development Laboratory; Jet Propulsion 

Laboratory, Caltech, Pasadena, CA, USA. 

  Adjunct Professor of Physics: 1996 - 2000; California State University, Fullerton. 

  Scientist: 1992 - 1995; Jet Propulsion Laboratory, Caltech, Pasadena, CA, USA.  

  National Academy of Sciences/National Research Council Postdoctoral Research 

Fellow: 1990 - 1992; JPL/Caltech, Pasadena, CA, USA.  

  Postdoctoral Research Associate: 1988 - 1989; University of California, Riverside, 

USA. 

 

Other Professional Activities: 

 

-Advisor for the National Academy of Sciences’ National Research Council Resident Research 

Associateship Program (1992-2008) 

-Advisor for the NASA Postdoctoral Researcher Program (2008-present) 

-Chair, JPL Senior Research Scientist Council: 2007-2009  

-Chair: Division 32 Promotion Advisory Board (2002)  

-Chief Editor - Frontiers in Astronomy and Space Sciences – (Specialty Area – Astrobiology) 

(2018-present) 

- External Examiner of Dr. Paul Johnson’s Ph. D. Dissertation Committee, University of 

Manitoba, Winnipeg, CANADA 1999). 
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-Guest Editor for Physics and Chemistry of Earth, Published by the European Geophysical 

Society (2000). 

-Member of the NASA Planetary Atmospheres and Astrophysics Programs Review Panels (1999-

2014). 

-Ph.D. Co-Advisor to: 

-  Dr. Hugh Kim, Department of Chemistry, California Institute of Technology, Pasadena, CA 

(2005-2010).  

-  Dr. Lauren White, Department of Chemistry and Biochemistry, UC Santa Barbara (2011-2014) 

- Proposal Reviewer for the following Programs: 

NASA Planetary Atmospheres Program Office, NASA Astrophysics, NASA Origins, NASA 

Sample Return Laboratory Instruments and Data Analysis, NASA Planetary Instrument 

Definition and Development Program Office, NASA Space Physics Program Offices 

-Referee for the following scientific journals: 

Astrobiology, Journal of Physics B; Physical Review A; Physical Review Letters; Atomic Data and 

Nuclear Data Tables; Journal of Geophysical Research-Planets; Physics and Chemistry of Earth 

(C); Chemical Physics; Chemical Physics Letters; International Journal of Mass Spectrometry and 

Ion Processes  

-Strategic Initiative Lead- Next Generation Mars and Planetary Sciences ($1,56M/year) 
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 NASA Group Achievement Award - NAI Icy Worlds (2015), 

 JPL Explorer Award for Strategic Road Map and implementation for Planetary Science 

 Elected Fellow of The Institute of Physics (2001). 

 NASA Certificate of Recognition (2004) for a new technique called “Miniature Focusing Time-

of-Flight Spectrometer”.  

 NASA Certificate of Recognition (2001) for a new technique called “Proton-Transfer-

Reaction-Ion-Mobility Spectrometry” (2001). 

 JPL Exceptional Technical Excellence Award (Individual) (1999).  

 American Men and Women of Science (1997-98) edition. 

 International Who’s Who  (American Biographical Institute, 1998 edition). 

 JPL Technology and Applications Programs Group Achievement Award (1997).  

 National Research Council, Resident Research Fellowship Award (1990-92). 

 Dean’s List for Outstanding Student (1985-1988); Univ. of California, Riverside. 

 Republic of Turkey, Ministry of Education Fellowship Award for Ph. D. Degree (1982). 
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 Dr. Mihir B. Das (SAHA Nuclear Institute, India) - NRC Postdoctoral Fellow 

 Dr. Craig Noren (University of Windsor, Canada) - Caltech Postdoctoral Fellow 

 Dr. Victor Karaganov (Flinders University, Australia) - Caltech Postdoctoral Fellow 

 Dr. Luther Beegle (University of Alabama, Birmingham, USA) - Caltech Postdoctoral Fellow  

 Dr. Paul Johnson (University of Manitoba, Canada) - NRC Postdoctoral Fellow 

 Dr. Charles Terrell (University of Virginia, USA) - NRC Postdoctoral Fellow 

 Dr. Danut Dragoi (University of Denver, USA) - Caltech Postdoctoral Fellow 

 Dr. Charles Malone (University of Windsor, CANADA) - NRC Postdoctoral Fellow 

 Dr. Grazyna Orzechowska (UCLA, USA) - Caltech Postdoctoral Fellow 

 Dr. De-Ling Liu (UCLA, USA) – Caltech Postdoctoral Fellow 

 Dr. Timothy Glotch (Univ. of Arizona, USA) - Caltech Postdoctoral Fellow 

 Dr. Ralph Milliken (Brown University, USA)  - Caltech Postdoctoral Fellow 

 Dr. Abigail Allwood (Macquarie University, Sydney, Australia) – NPP Fellow 

 Dr. Robert Hodyss (Caltech, USA) - Caltech Postdoctoral Fellow 

 Dr. Laurie Barge (USC, USA) - Caltech Postdoctoral Fellow 



 Dr. Laurie Barge (USC, USA) – NPP Postdoctoral Fellow 

 Dr. Marlen Menlyadiev (New Mexico State Univ., - Caltech Postdoctoral fellow) 
 
NASA Postdoctoral Program (NPP)  Senior Faculty Advisor to: 
 
– Prof. William McConkey (University of Windsor, CANADA) 
– Prof. Michael Russell (University of Glaskow, United Kingdom) 
– Dr. Christopher Parkinson (University of Michigan, USA) 
 
NASA/ASEE Summer Faculty Advisor to: 
 
Prof. Murtadha. A. Khakoo (California State University, Fullerton) 
 
Distinguished Visiting Scientist Host/Sponsor for: 
 
Prof. Donald E. Shemansky (University of Southern California) 
Prof. Christophe Sotin (University of Nantes, France) 
Prof. Pascale Ehrenfreund (Leiden university, The Netherlands) 
Prof. Jack Mustard (Brown University, USA) 
Prof. Michael Russell (University of Glaskow, UK). 
 
External Funding as Principal Investigator  (Last 5 years) (Total of ~$ 17 Million)  
 

Principal Investigator – NASA-Astrobiology Institute CAN 7 (2015-2020); Title: ICY 
WORLDS: Astrobiology at the Rock-Water Interface and Beyond Amount: $8,083,000. 
 
Principal Investigator – NASA-Astrobiology Institute CAN 5 (2009-2014); Title: Astrobiology 
of Icy Worlds. Amount: $7,100,000. 
 
Principal Investigator - NASA PIDDP (2008-2011); Title: Mars in-situ Chemical Analyzer . 
Amount: $900,000  
 
Principal Investigator - NASA Mars Fundamental Research (2015-2018); Title: Cross Section 
Measurements Important to Martian Atmosphere. Amount: $460,000.  
 
 

 



PUBLICATIONS 
 

REFEREED ARCHIVAL JOURNAL PUBLICATIONS  
(Google Scholar h-index : 34) 

 
 
1. Nickel J. C., Mott C., Kanik I., McCollum D.C., "Absolute elastic differential electron scattering 
cross sections for carbon monoxide and molecular nitrogen in the intermediate energy region" J. 
Phys. B: At. Mol. Phys. 21, 1867 (1988). 
 
2. Kanik I., McCollum D.C., Nickel J.C., "Absolute elastic differential scattering cross sections for 
electron impact on carbon dioxide in the intermediate energy region" J. Phys. B: At. Mol. Phys. 
22, 1225 (1989). 
 
3. Kanik I. " A method for obtaining the absolute differential cross sections in molecular electronic 
state excitations" Turk. Fiz. Astrofiz., 14, No. 4, 348 (1990). 
 
4. James G.K., Ajello J.M., Kanik I., and Franklin B.O., and Shemansky D.E.," The extreme 
ultraviolet emission spectrum of CO produced by electron impact at 200eV" J. Phys. B: At. Mol. 
Phys., 25, 1481 (1992). 
 
5. Kanik I., Nickel J.C., Trajmar S., "Total electron scattering cross section measurements for Kr, 
O2, and CO" J. Phys. B: At. Mol. Phys. 25, 2189 (1992). 

 
6. Kanik I., Trajmar S. and J.C. Nickel "Total electron scattering cross section measurements on 
CH4 from 4 to 300 eV" Chem. Phys. Lett., 193, 281 (1992). 

 
7. Nickel J.C., Kanik I., Trajmar S., and Imre K. "Total electron scattering cross section 
measurements on H2 and N2 from 4 to 300 eV" J. Phys. B: At. Mol. Phys., 25, 2427 (1992). 

 
8. Ajello J.M., James G.K., Kanik I., and Franklin B.O. " The complete UV spectrum of SO2 by 

electron impact: Part 1, The vacuum ultraviolet spectrum" J. Geophys. Res., 197, No. A7, 10,473 
(1992). 
 
9. Ajello J.M., James G.K., and Kanik I., "The complete UV spectrum of SO2 by electron impact: 

Part 2, The middle ultraviolet spectrum" J. Geophys. Res., 197, No. A7, 10,501 (1992). 
 
10. Ajello, J. M., Kanik I., James, G. K. and Shemansky, D. E., "Electron impact emission cross 
sections needed in modeling UV observations of the upper atmospheres of the planets" SPIE 
Proceedings, 1764,142 (1993). 
 
11. Kanik I., Trajmar S., and Nickel J. C. "Total electron scattering and electronic state excitation 
cross sections for  O2, CO, and CH4." J. Geophys. Res., 98, 7447, (1993).  

 
12. Kanik I., Ajello J.M., James G.K., Franklin B.O., "Vacuum ultraviolet emission spectrum of 
CO2  induced by electron impact at 200eV"  Chem. Phys. Lett. 211, 523, (1993). 

 

13. Kanik, I., Ratliff, M.and Trajmar, S.," Electron-Impact Excitation of the B1, C1 and E1 
States of CO at 100 eV", Chem. Phys. Lett. 208, 341, (1993). 
 
14. Clarke, J. T., Ajello, J. M., Luhmann, J. and Kanik I. "Hubble Space Telescope UV Spectral 
Observations of Io Passing into Eclipse", J. Geophys. Res.-Planets, 99, 8387 (1994). 
 



15. Kanik, I., James, G. K. and Ajello, J. M. "Medium-Resolution Studies of Extreme-Ultraviolet 
Emission From CO by Electron Impact", Phys. Rev. A, 51, 2067 (1995). 
 

16. Shemansky, D. E., Kanik, I. and Ajello, J. M. "Fine-Structure Branching in c4' 1+
u(0)",  Ap. 

J., 452, 480 (1995). 
 
17. Shemansky, D. E., Ajello, J. M., and Kanik, I. "Electron Impact Studies of the Second Positive 
Band System of N2", Ap. J., 452, 472 (1995).  

 
18.  Ajello, J. M., Ahmed, S., Kanik, I. and Multari, R. "Kinetic Energy Distribution of H(2p) Atoms 
From Dissociative Excitation of H2",  Phys. Rev. Lett., 75, 3261 (1995). 

 
19. James, G. K., Kanik, I. and Ajello, J. M., "Far Ultraviolet Emission Cross Sections of Ne II and 
Ne III Excited by Electron Impact", Ap. J., 445, 769 (1995). 
 

20. Ajello, J. M., Kanik, I. and Ahmed, S. "The Line Profile of Lyman- from Dissociative 
Excitation of H2 with Application to Jupiter", J. Geophys. Res., 100, 26, 411 (1995).  

 
21. Kanik, I., Ajello, J. M. and James, G. K., "Electron-Impact-Induced Emission Cross Sections 
of Ne in the Extreme Ultraviolet" J. Phys. B, 29, 2355 (1996). 
 
22. Ajello, J. M., Shemansky, D. E., Kanik, I., James, G. K., Liu, X, Ahmed, S and Ciocca, M., 
"High Resolution UV Spectroscopy of H2 and N2 Applied to Observations of the Planets by 

Spacecraft"  J. Elect. Spect. & Rel.Phenomena, 9, 429 (1996). 
 
23. M. A. Khakoo, M. A., Trajmar, S, LeClair, R. L, Kanik, I., Csanak, G. and Fontes, C., 
"Differential Cross Sections for Electron Impact Excitation of Xe: I. Excitation of the Five Lowest 
Levels; Experiment and Theory" J. Phys. B, 29, 3455 (1996). 
 
24. M. A. Khakoo, M. A., Trajmar, S, Wang, S., Kanik, I., Aguirre, A., and Fontes, C., Clark, R. E. 
H. and Abdallah, Jr., J., "Differential Cross Sections for Electron Impact Excitation of Xe; II. 

Excitation of the 6th to 20th Lowest Levels; Experiment and Theory" J. Phys. B, 29, 3477 (1996). 
 
25. Kanik, I. "Far Ultraviolet Emission Spectrum of Xe Induced by Electron Impact at 100 eV" 
Chem Phys. Lett, 258, 455 (1996). 

 
 
26. Ahmed, S. M., Kanik, I. and Link, R., "Temperature Dependent Photoabsorption Cross 
Section Measurements of O2 at O I 1304-Å Triplet Emission Lines" Chem. Phys. Lett., 259, 545 

(1996). 
 
27. Trajmar, S. and Kanik, I., "Electron Impact excitation of C60 Adducts; Fluorescence from 

C60
+OH and C60

+H Species" Chem. Phys. Lett., 262, 241 (1996). 

 
28. James, G. K., Slevin, J. A., Shemansky, D. E., Dziczek, D., Bray, I., Kanik, I. and Ajello, J. M. 
"The Excitation function of H Ly Phys. Rev. A, 55, 1069 (1997). 
 
29. Ciocca, M., Kanik, I. and Ajello, J. M., "High Resolution Studies of Extreme-Ultraviolet 
Emission From CO by Electron Impact" Phys. Rev. A, 55, 3547 (1997). 
 



30. Zetner, P. W., Trajmar, S., Wang, S., Kanik, I., Csanak, G., Clark, R. E. H., Abdallah, Jr., J. 

and Nickel, J. C., "Inelastic Electron Scattering by Laser-Excited 138Ba(...6s6p 1P1) Atoms" J. 

Phys. B,  30, 5317 (1997). 
 
31. Kanik, I., Beegle, L. W., Noren, C., Ahmed, S. M., and Link, R., "Temperature Dependent 
Photoabsorption Cross Section Measurements of O2 at the N I Airglow and Auroral Emission 

Lines" Chem. Phys. Lett., 279, 297 (1997).  
 

32. Zetner, P. W., Kanik, I. and Trajmar, S., "Electron-Impact Excitation of a3, a' 3+, d 3 and 

A 1 States of CO at 10.0, 12.5 and 15.0 eV Impact Energies", J. Phys. B, 31, 2395 (1998). 
 
33. Trajmar, S., Kanik, I., Khakoo, M. A. LeClair L., Bray, I. Fursa, D. and Csanak, G., "Elastic 

Electron Scattering by Laser-Excited 138Ba (...6s6p 1P1) Atoms J. Phys. B., 31, L393 (1998). 

 
34., Guo, X, Khakoo, M. A., Mathews, D. F., Mikaelian, G., Kanik, I., Trajmar, S., Zeman, V., 
Bartschat, K. and Fontes, C. J. “Differential Cross-Section Ratios for Low Energy Electron Impact 
Excitation of the 4p55s Levels of Krypton- Sensitive Tests of Relativistic Effects for Heavy Noble 
Gases” J. Phys. B, 32 L155 (1999). 
 
35. Trajmar, S., Kanik, I., Khakoo, M. A. LeClair L., Bray, I. Fursa, D. and Csanak, G., "Elastic 

Electron Scattering by Laser-Excited 138Ba (...6s6p 1P1) Atoms, J. Phys. B,  32, (1999). 

 
36. Khakoo, M. A., Paolini, B., Guo, X, Bray, I. Stelbovics, A., Kanik, I. and Trajmar, S., 

“Differential Cross Sections for the Electron Impact Excitation of the 12S 22S +22P Levels of 
Atomic Hydrogen at 50 eV” Phys. Rev. Lett., 82, 3980 (1999). 
 
37. Fursa, D. V., Trajmar, S. Bray, I. and Kanik, I., Csanak, G., Clark, R. E. H., and Abdallah, Jr., 
J.,  "Integral Cross Section for Electron Scattering by Ground-State Ba Atoms", Phys. Rev. A, 60, 
4590 (1999). 
 
38. Zetner, P.W., Trajmar, S., Kanik, I., Wang, S. Csanak, G. Clark, R. E. H., Abdallah Jr., J., 
Fursa, D. and Bray, I. “Differential Cross sections for Electron Impact Excitation Out of the 
Metastable Levels of the Barium Atom", J. Phys. B, 32, 5123 (1999). 
 
39. Khakoo, M. A., Paolini, B., Guo, X, Bray, I. Stelbovics, A., Kanik, I., Trajmar, S., and James, 

G. K. “Differential Cross Sections for the Electron Impact Excitation of the 12S 22S +22P Levels 
of Atomic Hydrogen at 30, 40, 50, and 100 eV, Phys. Rev. A, 61, 12701 (2000). 
 
40. Guo. X, Mathews, D. F., Mikaelian, G, Khakoo, M. A., Crowe, A, Kanik, I., Trajmar, S., 
Zeman, V. Bartschat, K. Fontes, C. J., "Differential Cross Sections for the Electron Impact 
Excitation of Krypton at Low Incident Energies I: Excitation of the 4p55s Configuration" J. Phys. B, 
33, 1895 (2000). 
 
41. Guo. X, Mathews, D. F., Mikaelian, G, Khakoo, M. A., Crowe, A, Kanik, I., Trajmar, S., 
Zeman, V. Bartschat, K. Fontes, C. J., "Differential Cross Sections for the Electron Impact 
Excitation of Krypton at Low Incident Energies II: Excitation of the 4p55p, 4p54d, 4p56s 
Configurations" J. Phys. B, 33, 1921 (2000). 
 
42. Kanik, I., Beegle, L. W., Ajello, J. M., and Solomon, S. C., "Excitation, Emission and 
Photoabsorption Cross Sections Important in the Terrestrial Airglow and Auroral analysis of 
Rocket and Satellite Observations", Phys. and Chem. of Earth (C), 25, 573 (2000).  
 



43. Noren, C., Kanik, I., Ajello, J. M., McCartney, P., McClintock, W. and Drake, V., “Emission 
Cross Sections of OI (130.4 nm) and OI (135.6 nm) at 100 eV Resulting from Electron Impact 
Dissociative Excitation of O2”, Geophys. Res. Lett., 28, No. 7, 1379 (2001).  
 
44. Kanik, I., Johnson, P. V., and James, G. K. "Electron-Impact-Excitation and Electron-Impact 
Induced Emission Cross Sections of Xe at Low Energies", J. Phys. B, 34, 1465 (2001).  
 
45. Beegle, L. W., Kanik, I., Markowski, L. and Hill Jr., H. H., “Electrospray-Ionization High-
Resolution Ion Mobility Spectrometry for Detection of Organic Compounds I: Amino Acids” Anal. 
Chem., 73, 3028 (2001).  
 
46. Kanik, I., Johnson, P. V., Das, M. B., Khakoo, M. A., and Tayal, S. S., “Electron Impact 
Studies on Atomic Oxygen. I: Differential and Integral Cross Sections; Experiment and Theory” J. 
Phys. B, 34, 2647 (2001). 
 
47. Noren, C., Kanik, I., McCartney, P., James, G. K. and Ajello, J. M., “Electron-Impact Studies 

on Atomic Oxygen. II: Emission Cross Section Measurements of the OI 3S  3P Transition (130.4 
nm)”, J. Phys. B, 34, 2667 (2001).  
 
48. Johnson, P. V. and Kanik, I. “Electron-Impact-Induced Excitation Cross Sections of O2 at 20, 
30, 50 and 100 eV”, J. Phys. B, 2001, 34, 3041 (2001). 
 
49. Fursa, D. V., Bray, I., Csanak, G., Clark, R.E.H., Abdallah Jr., J, Kanik, I. and Trajmar, S 
“Electron Impact Excitation of Excited Atomic Ba”, Phys. Rev. A, 65, 32723 (2002). 
 
50. Matz, L. Hill, H. H., Beegle, L. W. and Kanik, I., “Investigation of Drift Gas Selectivity in High 
Resolution Ion Mobility Spectrometry with Mass Spectrometry Detection” J. Amer. Soc. Mass 
Spect., 13, 300 (2002). 
 
51. Khakoo, M. A., Wrkich, J., Larsen, M., Kleiban, G., Kanik, I., Trajmar, S., Brunger, M. J., 
Teubner, P. J. O., Crowe, A., Fontes, C. J., Bartschat, K., and Madison, D. H., “Differential Cross 
Sections and Cross Section Ratios for Electron Impact Excitation of the Neon 2p53s 
Configuration” Phys. Rev. A, 65, 062711 (2002).  
 
52. Wrkich, J. Mathews, D. Kanik, I., Trajmar, S. and Khakoo, M. A. “Differential Cross-Sections 
for the Electron-Impact Excitation of Molecular Hydrogen”J. Phys. B, 35, 4695 (2002). 
 
53. Ajello, J. M, Hansen, D. L., Beegle, L. W., Terrell, C. A., Kanik, I.,  James, G. K., and O. P. 
Makarov “The Middle Ultraviolet and Visible Spectrum of SO2 by Electron Impact”. J. Geophys. 
Res., 107, 1099 (2002). 
 
54. Beegle, L. W., Kanik, I., Markowski, L. and Hill Jr., H. H., “Effects of Drift-Gas Polarizability on 
Glycine Peptides in Ion Mobility Spectrometry” Int. J. of Mass Spect., 216, 257 (2002). 
 
55. Hartley, F. T. and I. Kanik, “A Nanoscale Soft-ionization Membrane: A Novel Ionizer for Ion 
Mobility Spectrometers for Space Applications” SPIE Proceedings, 4946, 4936-64 (2003). 
 
56. Johnson, P. V., Kanik, I., Shemansky, D. E. and Xiaming, L., “Electron-Impact Emission 
Cross Section of Atomic Oxygen in the Ultraviolet Spectral Region” J. Phys. B, 36, 3203 (2003).  
 
57. Makarov, O., Kanik, I., and Ajello, J. M. “Electron Impact Dissociative Excitation of O2.I: 
Kinetic Energy Distributions of Fast Oxygen Atoms” J. Geophys. Res., 108, 11,029 (2003). 
 
58. Kanik, I., Noren, C., Makarov, O., and Ajello, J. M.,“Electron Impact Dissociative Excitation of 
O2.II: Emission Cross Sections of OI (130.4 nm) and OI (135.6 nm)” J. Geophys. Res., 108, 
11,040 (2003). 



 
59. Khakoo, M. A., Vandeventer, P., Childers, J. G., Kanik, I., Fontes, C. J., Bartschat, K., 
Zeman, V., Madison, D. H., Saxena, S., Srivastava, R. and Stauffer, A. D., “Electron-Impact 
Excitation of the Argon 3p54s Configuration: Differential Cross Sections and and Cross Section 
Ratios” J. Phys. B, 37, 247 (2004).  
 
60. Johnson, P.V., Kim, H. I., Beegle, L. W., and Kanik, I., “Electrospray Ionization Ion Mobility 
Spectrometry of Amino Acids: Ion Mobilities and a Mass-Mobility Correlation”, J. Chem. Phys., 
108, 5785 (2004).  
 
61. Makarov, O. P., Ajello, J. M., Vattipalle, P., Kanik, I., Festou, M. C. and Bhardwaj, A. B., 
“Kinetic Energy Distributions and Line Profile of Dissociation Products of Water upon Electron 
Impact”, J. Geophys. Res., 109, A09303 (2004). 
 
62. Kanik, I. and Srivastava, S. K.,”Miniature Focusing Time-of-Flight Mass Spectrometer”, NASA 
Tech Briefs, 29, 23 (2005).  
 
63. Liu, X, Shemansky, D. E., Marco Ciocca, M., and Kanik, I. and Ajello, J. M, “Analysis of 

Physical properties of the c’ 1 u (0)-X 1 g (0) Transition”, Ap.J. 623, 579 (2005). 
 
64. Kim, H. I, Johnson, P. V., Beegle, L. W. and Kanik, I., “An Equilibrium Partitioning Model for 
Analyte Response in Electrospray Ionization as a Function of Electrolyte Concentration” 
(Submitted to Int. J. of Mass Spect., 2005). 
 
65. Khakoo, M. A, Johnson, P. V., Ozkay, I., Yan, P. and I. Kanik, I.,  Low Energy Electron 

Impact Excitation of the A 3 u + , B 3g, W 3u, B 3 u - , a 1 u - , a1g, w 1u and C 3g States of N2, 
Physical Review A: Atomic, Molecular, and Optical Physics, 71 (6): No. 062703 (2005). 
 
66. Johnson P. V., Malone C. P., Kanik I, Tran K., Khakoo M. A. Integral cross sections for the 
direct excitation of the A (3)Sigma(+)(u), B (3)Pi(g), W (3)Delta(u), B ' (3)Sigma(-)(u), a ' 1 
Sigma(-)(u), a (1)Pi(g), w (1)Delta(u), and C (3)Pi(u) electronic states in N2 by electron impact, J. 
Geophys. Res.– Space Phys. 110 (A11) No. A11311, (2005).  
 
67. H. I. Kim, P. V. Johnson, L. W. Beegle, J. L. Beauchamp, and I. Kanik and, Electrospray 
Ionization Ion Mobility Spectrometry of Carboxylic Anions: Ion Mobility and a Mass-Mobility 
Correlation, Journal of Physical Chemistry, A 109 (35), 7888 (2005). 
 
68. Johnson, P. V., McConkey, J. W, Tayal, S. S. and Kanik, I., “Collisions of Electrons with 
Atomic Oxygen: Current Status”, Can. J. Phys., 83 (10), 1071 (2005). 
 
69. Johnson, P., J. McConkey, S. Tayal and I. Kanik (2005) Erratum: Collisions of electrons with 
atomic oxygen: current status Canadian Journal of Physics 83(10): 1071-1072. 
 
70. Wang, S.,  Johnson, P. V., Charles P. Malone, C. P., and Kanik, I. “Transmission effects in 
unfolding electronic-vibrational electron-molecule energy-loss spectra”, Phys. Rev. A, 73 (3): Art. 
No.034702 (2006). 

 
71. Goguen, J. D., Orzechowska, G., Johnson, P. V.,  Tsapin, A., Kanik, I., and  Smythe, W., 
Decomposition of Amino Acids in 100 K Ice by UV Photolysis: Implications for Survival on Europa 
Bulletin of the American Astronomical Society 38, 539 (2006). 
 

72. Orzechowska, G. E., Goguen, J., Johnson, P. V.,Tsapin, A and Kanik, I. Photolysis of amino 
acids in a 100 K water ice matrix: Application to the outer Solar System bodies, Icarus, 187 (2): 
584-591 (2007). 
 

http://wos.isiknowledge.com/CIW.cgi?SID=B6ohglBjbhNL9aOBLkM&Func=OneClickSearch&field=AU&val=Johnson+PV&curr_doc=1/1&Form=FullRecordPage&doc=1/1
http://wos.isiknowledge.com/CIW.cgi?SID=B6ohglBjbhNL9aOBLkM&Func=OneClickSearch&field=AU&val=Malone+CP&curr_doc=1/1&Form=FullRecordPage&doc=1/1
http://wos.isiknowledge.com/CIW.cgi?SID=B6ohglBjbhNL9aOBLkM&Func=OneClickSearch&field=AU&val=Kanik+I&curr_doc=1/1&Form=FullRecordPage&doc=1/1
http://wos.isiknowledge.com/CIW.cgi?SID=B6ohglBjbhNL9aOBLkM&Func=OneClickSearch&field=AU&val=Tran+K&curr_doc=1/1&Form=FullRecordPage&doc=1/1
http://wos.isiknowledge.com/CIW.cgi?SID=B6ohglBjbhNL9aOBLkM&Func=OneClickSearch&field=AU&val=Khakoo+MA&curr_doc=1/1&Form=FullRecordPage&doc=1/1
http://scholar.google.com/citations?view_op=view_citation&hl=en&user=_C3CAUcAAAAJ&cstart=100&sortby=pubdate&citation_for_view=_C3CAUcAAAAJ:WqliGbK-hY8C


73. M. A. Khakoo, S. Wang, R. Laher, P. V. Johnson, C. P. Malone, and I. Kanik, Direct evidence 
for channel-coupling effects in molecules:  electron impact excitation of the a″ 1Σg

+  state of N2, 
Journal of Physics B: Atomic, Molecular, and Optical Physics: Fast Track Communication, 40, 
F167-F173 (2007).  [Selected among J. Phys. B Highlights of 2007] 
 
74. P. V. Johnson, C. P. Malone, M. A. Khakoo, J. W. McConkey and I. Kanik, Electron Collisions 
with Constituents of Planetary Atmospheres, Journal of Physics Conference Series, 88, 012069 
(2007). 
 
75. X. Liu, D. E. Shemansky, C. P. Malone, P. V. Johnson, J. M. Ajello, I. Kanik, A. N. Heays, B. 
R. Lewis, S. T. Gibson, and G. Stark, Experimental and Coupled-Channels Investigation of the 

Radiative Properties of the N2 c4  1Σ u + −X 1Σ g +  Band System, Journal of Geophysical Research-
Space Physics 113, A02304 (2008). 

 
76. R. Hodyss, P. V. Johnson, G. E. Orzechowska, and I. Kanik, Carbon dioxide segregation in 
mixed CO2:H2O ices, Icarus, 194, 836-842 (2008). 
 
77. H. Kim, H. I. Kim, P. V. Johnson, L. W. Beegle, J. L. Beauchamp , W. A. Goddard, and I. 
Kanik, Ion Mobility Study of Choline and Other Ammonium Cations in N2: Experimental and 
Theoretical Investigations of Mass-Mobility Correlation, Analytical Chemistry. (2008) ASAP 
Article;  DOI: 10.1021/ac701888e. 
 
78. M. A. Khakoo, C. P. Malone, P. V. Johnson, B. R. Lewis, R. Laher, S. Wang, V. 

Swaminathan, D. Nuyujukian, and I. Kanik, Electron-Impact Excitation of X 1g
+ (v″=0) to the a″ 

1Σg
+, b 1Πu, c3 1Πu, o3 1Πu, b′ 1Σu

+, c4′  1u
+, G 3Πu, and F 3Πu States of Molecular Nitrogen, Physical 

Review A:  Atomic, Molecular and Optical Physics, 77, 012704 (2008). 
 
79. Douglas, S., Abbey, W., Mielke, R, Conrad, P.  Kanik, I., “Textural and Mineralogical 
Biosignatures in an Unusual Microbialite from Death Valley, California, Icarus, 193, Issue 2, 303-
654 (2008). 
 
80. De-Ling, L., Beegle, L. W., Kanik, I., “Analysis of Underivatized Amino Acids of Geological 
Interest using Ion-Pairing Liquid Chromatography/Electrospray Ionization/Tandem Mass 
Spectrometry”, Astrobiology, 8, Number 2, (2008). 
 
81. C. P. Malone, P. V. Johnson, J. W. McConkey, J. M. Ajello, and I. Kanik, Dissocitative 
Excitation of N2O by Electron-Impact, Journal of Physics B:  Atomic, Molecular, and Optical 
Physics, 41 095201 (2008).  
 
82. Malone CP , Johnson PV, McConkey JW, and  Kanik I, Cross sections for the OII (83.4 nm) 
emission from electron impact on O2, J. Geophy. Res. -SPACE PHYSICS , 113, A06309 (2008).   
 
83. Beegle LW, Johnson PV, Hoydess R, Mielke R., Orzechowska GE, Sollitt L, Kanik I, Toward 
the in situ quantification of organic molecules in solid samples: Development of sample handling 
and processing hardware Geochimica Cosmochimica Acta, 72,  A66  (2008). 
 
84. R. P. Hodyss, J. D. Goguen, P. V. Johnson, C. Campbell, and I. Kanik, Release of N2, CH4, 
CO2, and H2O from surface ices on Enceladus, Icarus, 197, 152-156 (2008). 
 
85. R. Hodyss, P. V. Johnson, J. V. Stern, J. D. Goguen, and I. Kanik, Photochemistry of 
Methane-Water Ices, Icarus, 200, 338-342 (2009). 
 
86. C. P. Malone, P. V. Johnson, I. Kanik, B. Ajdari, and M. A. Khakoo, Electron Impact 
Excitation of Molecular Nitrogen. I. Excitation of the C 3Πu, E 3Σg

+ , and a″ 1Σg
+ States, Physical 

Review A: Atomic, Molecular, and Optical Physics, 79, 032704  (2009). 

http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&doc=1&db_id=&SID=4EC3eFdFHiElOKC@lMl&name=Malone%20CP&ut=000257314700004&pos=1
http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&doc=1&db_id=&SID=4EC3eFdFHiElOKC@lMl&name=Johnson%20PV&ut=000257314700004&pos=2
http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&doc=1&db_id=&SID=4EC3eFdFHiElOKC@lMl&name=McConkey%20JW&ut=000257314700004&pos=3
http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&doc=1&db_id=&SID=4EC3eFdFHiElOKC@lMl&name=Kanik%20I&ut=000257314700004&pos=4
http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&doc=2&db_id=&SID=4EC3eFdFHiElOKC@lMl&name=Mielke%20R&ut=000257301600139&pos=4
http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&doc=2&db_id=&SID=4EC3eFdFHiElOKC@lMl&name=Orzechowska%20GE&ut=000257301600139&pos=5
http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&doc=2&db_id=&SID=4EC3eFdFHiElOKC@lMl&name=Sollitt%20L&ut=000257301600139&pos=6
http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&doc=2&db_id=&SID=4EC3eFdFHiElOKC@lMl&name=Kanik%20I&ut=000257301600139&pos=7
http://apps.isiknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=4&SID=4EC3eFdFHiElOKC@lMl&page=1&doc=2
http://apps.isiknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=4&SID=4EC3eFdFHiElOKC@lMl&page=1&doc=2
http://apps.isiknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=4&SID=4EC3eFdFHiElOKC@lMl&page=1&doc=2


 
87. Allwood Abigail C.; Grotzinger John P.; Knoll Andrew H.; et al. Controls on development and 
diversity of Early Archean stromatolites PROCEEDINGS OF THE NATIONAL ACADEMY OF 
SCIENCES OF THE UNITED STATES OF AMERICA  Volume: 106   Issue: 24   Pages: 9548-
9555   DOI: 10.1073/pnas.0903323106   Published: JUN 16 2009   

 
88. C. P. Malone, P. V. Johnson, I. Kanik, B. Ajdari, S. S. Bata, A. Emigh, and M. A. Khakoo, 
Electron Impact Excitation of Molecular Nitrogen. II. Vibrationally-Resolved Excitation of the C 3Πu 
(v′) State, Physical Review A: Atomic, Molecular, and Optical Physics, 79, 032705, (2009). 
 
89. Weber Amanda S.; Hodyss Robert; Johnson Paul V.; et al., HYDROGEN-DEUTERIUM 
EXCHANGE IN PHOTOLYZED METHANE-WATER ICES  ASTROPHYSICAL 
JOURNAL  Volume: 703   Issue: 1   Pages: 1030-1033   DOI: 10.1088/0004-637X/703/1/1030 
  Published: SEP 2009  
 
90.. Hodyss Robert; Parkinson Christopher D.; Johnson Paul V.; et al., Methanol on Enceladus 
GEOPHYSICAL RESEARCH LETTERS  Volume: 36     Article Number: L17103   DOI: 
10.1029/2009GL039336   Published: SEP 15 2009  
 
91. Liu Xianming; Johnson Paul V.; Malone Charles P.; et al. Electron-impact excitation and 
emission cross sections of the H(2) B ' (1)Sigma(+)(u) and D (1)Pi(u) states and rotational 
dependence of photodissociation cross sections of the B ' (1)Sigma(+)(u) and D (1)Pi(u) continua 
JOURNAL OF PHYSICS B-ATOMIC MOLECULAR AND OPTICAL PHYSICS  Volume: 42 
  Issue: 18     Article Number: 185203   DOI: 10.1088/0953-4075/42/18/185203   Published: SEP 
28 2009  
 
92. Young J. A.; Malone C. P.; Johnson P. V.; et al., Dissociative excitation of NO(2) by electron 
impact JOURNAL OF PHYSICS B-ATOMIC MOLECULAR AND OPTICAL PHYSICS  Volume: 42 
  Issue: 18     Article Number: 185201   DOI: 10.1088/0953-4075/42/18/185201   Published: SEP 
28 2009  
 
93. Kim Hugh I.; Kim Hyungjun; Pang Eric S.; et al. Structural Characterization of Unsaturated 
Phosphatidylcholines Using Traveling Wave Ion Mobility Spectrometry ANALYTICAL 
CHEMISTRY  Volume: 81   Issue: 20   Pages: 8289-8297   DOI: 10.1021/ac900672a   Published: 
OCT 15 2009  
 
94.  Malone C. P.; Johnson P. V.; Young J. A.; et al. Integral cross sections for electron-impact 
excitation of the C(3)Pi(u), E(3)Sigma(+)(g) and a '' (1)Sigma(+)(g) states of N(2)  JOURNAL OF 
PHYSICS B-ATOMIC MOLECULAR AND OPTICAL PHYSICS  Volume: 42   Issue: 22     Article 
Number: 225202   DOI: 10.1088/0953-4075/42/22/225202   Published: NOV 28 2009  
 
95. Malone, C.P.,Johnson, P.V., Young, J. A., Kanik, I., Ajdari, B., Khakoo, M. A.,  Electron 
impact excitation cross sections of N2 
Journal of Physics: Conference Series 194 (5), 052020 (2009). 

  
96. Allwood A. C.; Kamber Balz S.; Walter Malcolm R.; et al. Trace elements record depositional 
history of an Early Archean stromatolitic carbonate platform, CHEMICAL GEOLOGY  Volume: 
270   Issue: 1-4   Pages: 148-163   DOI: 10.1016/j.chemgeo.2009.11.013   Published: FEB 15 
2010  

 
97. Kim Hugh I.; Kim Hyungjun; Shin Young Shik; et al. Interfacial Reactions of Ozone with 
Surfactant Protein B in a Model Lung Surfactant System JOURNAL OF THE AMERICAN 
CHEMICAL SOCIETY, Volume: 132 Issue: 7 Pages: 2254-2263   DOI: 10.1021/ja908477w 
  Published: FEB 24 2010  

 

http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=2&doc=14
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=2&doc=14
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=2&doc=11
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=2&doc=11
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=2&doc=11
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=2&doc=11
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=2&doc=12
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=2&doc=12
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=1&doc=10
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=1&doc=10
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=1&doc=9&cacheurlFromRightClick=no
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=1&doc=9&cacheurlFromRightClick=no
http://scholar.google.com/citations?view_op=view_citation&hl=en&user=_C3CAUcAAAAJ&cstart=60&sortby=pubdate&citation_for_view=_C3CAUcAAAAJ:XiSMed-E-HIC
http://scholar.google.com/citations?view_op=view_citation&hl=en&user=_C3CAUcAAAAJ&cstart=60&sortby=pubdate&citation_for_view=_C3CAUcAAAAJ:XiSMed-E-HIC
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=2&doc=15
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=1&doc=7
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=1&doc=7


98. Liu Xianming; Johnson Paul V.; Malone Charles P.; et al. KINETIC ENERGY DISTRIBUTION 
OF H(1s) FROM H(2) X (1)Sigma(+)(g)-a(3)Sigma(+)(g) EXCITATION AND LIFETIMES AND 
TRANSITION PROBABILITIES OF a (3)Sigma(+)(g)(v, J) ASTROPHYSICAL 
JOURNAL  Volume: 716   Issue: 1   Pages: 701-711   DOI: 10.1088/0004-637X/716/1/701 
  Published: JUN 10 2010  
 
99. Young J. A.; Malone C. P.; Johnson P. V.; et al. Lyman-Birge-Hopfield emissions from 
electron-impact excited N(2)  JOURNAL OF PHYSICS B-ATOMIC MOLECULAR AND OPTICAL 
PHYSICS  Volume: 43   Issue: 13     Article Number: 135201   DOI: 10.1088/0953-
4075/43/13/135201   Published: JUL 14 2010. 
 
100. Kim Hugh I.; Kim Hyungjun; Shin Young Shik; et al. Time Resolved Studies of Interfacial 
Reactions of Ozone with Pulmonary Phospholipid Surfactants Using Field Induced Droplet 
Ionization Mass Spectrometry, JOURNAL OF PHYSICAL CHEMISTRY B  Volume: 114   Issue: 
29   Pages: 9496-9503   DOI: 10.1021/jp102332g   Published: JUL 29 2010 
 
101. Mielke Randall E.; Russell Michael J.; Wilson Philip R.; et al. Design, Fabrication, and Test 
of a Hydrothermal Reactor for Origin-of-Life Experiments ASTROBIOLOGY  Volume: 10   Issue: 
8 Pages: 799-810   DOI: 10.1089/ast.2009.0456   Published: OCT 2010  

 
102. Russell, M.J., Kanik, I. (2010) Why Does Life Start, What Does It Do, Where Will It Be, And 
How Might We Find It? Journal of Cosmology, 5, 1008-1039. 
 
103. Johnson, p.v., JA Young, CP Malone, MA Khakoo, X Liu, I Kanik Electron impact processes 
in nitrogen rich atmospheres of the outer solar system (2010), J. Phys.: Conference Series 204 
(1), 012003. 
 
104. Liu, X, DE Shemansky, PV Johnson, CP Malone, H Melin, JA Young, and Kanik, I., The 
Saturn hot atomic hydrogen plume: Quantum mechanical investigation of H2 dissociation 
mechanisms (2010), Advances in Geosciences, 19, 405. 

 
105. Johnson,P.,  R Hodyss, HR Howard, JD Goguen, I Kanik,  Atomic Carbon Chemistry in 
Photolyzed Triton-like Ices (2010) Bull. Am. Astro. Soc.,  42, 969 

 
106. Johnson Paul V.; Hodyss Robert; Bolser Diana K.; et al. Ultraviolet-Stimulated Fluorescence 
and Phosphorescence of Aromatic Hydrocarbons in Water Ice ASTROBIOLOGY  Volume: 11 
  Issue: 2   Pages: 151-156   DOI: 10.1089/ast.2010.0568   Published: MAR 2011  
 
107. G. E Orzechowska.; Kidd R. D.; Foing B. H.; Analysis of Mars analogue soil samples using 
solid-phase microextraction, organic solvent extraction and gas chromatography/mass 
spectrometry INTERNATIONAL JOURNAL OF ASTROBIOLOGY  Volume: 10   Issue: 3   Special 
Issue: SI   Pages: 209-219   DOI: 10.1017/S1473550410000443   Published: JUL 2011. 
 
108. Sokol, E. Robert J. Noll, R. Graham Cooks, Luther W. Beegle, Hugh I. Kim, Isik Kanik, 
Miniature mass spectrometer equipped with electrospray and desorption electrospray ionization 
for direct analysis of organics from solids and solutions, International Journal of Mass 
Spectrometry 306 (2011) 187– 195. [Selected as a Most Cited Articles in 2011] 
 
109. Hodyss R., Howard H. R., Johnson, P.V., Goguen, J. D., Kanik, I., Formation of radical 
species in photolyzed CH(4):N(2) ices, ICARUS, 214   (2011)  Issue: 2, 748-753     
 
110. Randall M. E.; Robinson Kirtland J.; White Lauren M.; et al., Iron-Sulfide-Bearing Chimneys 
as Potential Catalytic Energy Traps at Life's Emergence ASTROBIOLOGY, 11   (2011) Issue: 10 
  Pages: 933-950     
 

http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=1&doc=5
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=1&doc=5
http://scholar.google.com/citations?view_op=view_citation&hl=en&user=_C3CAUcAAAAJ&cstart=80&citation_for_view=_C3CAUcAAAAJ:ZHo1McVdvXMC
http://scholar.google.com/citations?view_op=view_citation&hl=en&user=_C3CAUcAAAAJ&cstart=80&citation_for_view=_C3CAUcAAAAJ:ZHo1McVdvXMC
http://books.google.com/books?hl=en&lr=&id=S6-8DVpsLLEC&oi=fnd&pg=PA405&dq=info:e5oPXduxKUUJ:scholar.google.com&ots=kMRBDQld-I&sig=RnAfbPjIXgGPPMAgRCvSd8aDS14
http://books.google.com/books?hl=en&lr=&id=S6-8DVpsLLEC&oi=fnd&pg=PA405&dq=info:e5oPXduxKUUJ:scholar.google.com&ots=kMRBDQld-I&sig=RnAfbPjIXgGPPMAgRCvSd8aDS14
http://books.google.com/books?hl=en&lr=&id=S6-8DVpsLLEC&oi=fnd&pg=PA405&dq=info:e5oPXduxKUUJ:scholar.google.com&ots=kMRBDQld-I&sig=RnAfbPjIXgGPPMAgRCvSd8aDS14
http://scholar.google.com/citations?view_op=view_citation&hl=en&user=_C3CAUcAAAAJ&cstart=140&citation_for_view=_C3CAUcAAAAJ:Y5dfb0dijaUC
http://scholar.google.com/citations?view_op=view_citation&hl=en&user=_C3CAUcAAAAJ&cstart=140&citation_for_view=_C3CAUcAAAAJ:Y5dfb0dijaUC
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=1&doc=2
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=1&doc=2
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=1&doc=1&cacheurlFromRightClick=no
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=1&doc=1&cacheurlFromRightClick=no
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=4AB6@fellopKcHK@k4g&page=1&doc=1&cacheurlFromRightClick=no
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=1Dd5I4oCnF@Do8bG19p&page=1&doc=4
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=1Dd5I4oCnF@Do8bG19p&page=1&doc=4


111. Xianming, L. Shemansky Donald E.; Johnson Paul V.; et al. Electron and photon 
dissociation cross sections of the H(2) singlet ungerade continua, J. Phys. B: AND OPTICAL 
PHYSICS   45   (2012) Issue: 1      
 

112. Heays A. N.; Lewis B. R.; Gibson S. T.; et al., Tuning out vibrational levels in molecular 

electron energy-loss spectra, PHYS. REV. A, 85   (2012) Issue: 1 Article Number: 012705.   

 

113. Barge Laura M.; Doloboff Ivria J.; White Lauren M.; et al. Characterization of Iron-

Phosphate-Silicate Chemical Garden Structures, LANGMUIR , 28 (2012)  Issue: 8 Pages: 3714-

3721. [Cover story] 

 

114. McGlynn, S. E. Kanik, I. and Russell, M. J. Peptide and RNA contributions to iron–sulphur 

chemical gardens as life’s first inorganic compartments, catalysts, capacitors and condensers, 

Phil. Trans. R. Soc. A, (2012) 370 , 3007-3022. 

 
115. Malone, C. P.,  Johnson, P. V., Xianming L., Ajdari, B.,  Kanik, I., and  Khakoo, M. A., 
Integral cross sections for the electron-impact excitation of the b 1 Πu, c3 1 Πu, o3 1 Πu, b′ 1Σu

+, c4
′ 

1Σu
+, G 3 Πu, and F 3 Πu states of N2 (2012) Phys. Rev. A, 85, 062704. 

 
116. Tsou, P. Brownlee, D. E. Christopher P. McKay, C. P., Anbar, A. D., Yano, H., Altwegg, K.,  
Beegle, L. W., Dissly, R., Strange, N. J., and Kanik, I., LIFE: Life Investigation For Enceladus 
A Sample Return Mission Concept in Search for Evidence of Life, (2012) ASTROBIOLOGY 
Volume 12, Number 8. 
 
117. Soparawalla, S., J. Duncan, A. Fisher, I. Kanik and L. Beegle (2012) In Situ Analysis of 
Organic Material with a Portable Mass Spectrometer Earth and Space 10: 9780784412190.049. 
 
118. Barge, L.M., Doloboff, I.J., Russell, M.J., VanderVelde, D., White, L.M., Stucky, G.D., Baum, 
M.M., Zeytounian, J., Kidd, R., & Kanik. I. 2014, Pyrophosphate synthesis in iron mineral films 
and membranes simulating prebiotic submarine hydrothermal precipitates. Geochim. Cosmochim. 
Acta, Volume: 128   Pages: 1-12   (2014).  http://dx.doi.org/10.1016/j.gca.2013.12.006 
 
119. Russell, M.J., Barge, L.M., Bhartia, R., Bocanegra, D., Bracher, P.J., Branscomb, E., Kidd, 
R., McGlynn, S.E., Meier, D.H., Nitschke, W., Shibuya, T., Vance, S., White, L., & Kanik, I. 
(2014) The drive to life on wet and icy worlds. ASTROBIOLOGY 14, 308-343 (2014). [Cover 
story]. 

 
120. Barge, Laura M.; Kee, Terence P.; Doloboff, Ivria J.; et al., The Fuel Cell Model of 
Abiogenesis: A New Approach to Origin-of-Life Simulations ASTROBIOLOGY, 14, 254-270 
(2014). 
 
121. Barge, L. M., Abedian, Y., Doloboff, I. J., Nunez, J. E., Russell, M. J. Kidd, R. D.,  Kanik, I., 
“Chemical Gardens as Flow-Through Reactors Simulating Natural Hydrothermal Systems”, J. Vis. 
Exp. (105), e53015, doi:10.3791/53015 (2015). 
 
122. Barge, L. M., Y. Abedian, M. J. Russell, I. J. Doloboff, J. H. E. Cartwright, R. D. Kidd,  Kanik, 
I.,  From Chemical Gardens to Fuel Cells: Generation of Electrical Potential and Current Across 
Self-Assembling Iron Mineral Membranes. Angewandte Chemie International Edition, 54   Issue: 
28   Pages: 8184-8187 (2015). 
 
123. White, L. M. Bhartia, R., Stucky, G. D., Kanik, I. and Russell, M. J., Mackinawite and greigite 

in ancient alkaline hydrothermal chimneys: Identifying potential key catalysts for emergent life, 
Earth and Planet. Sci. Lett. 430, 15 November 2015, Pages 105–114. 

 

http://publish.aps.org/search/field/author/Malone_Charles_P
http://publish.aps.org/search/field/author/Johnson_Paul_V
http://publish.aps.org/search/field/author/Ajdari_Bahar
http://publish.aps.org/search/field/author/Kanik_Isik
http://dx.doi.org/10.1016/j.gca.2013.12.006
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=10&SID=3ABYKxdIIYeDNOYKaVv&page=1&doc=2
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=10&SID=3ABYKxdIIYeDNOYKaVv&page=1&doc=2
http://www.sciencedirect.com/science/journal/0012821X/430/supp/C


124. McCaig, H. C., Stockton, A., Crilly, C., Kanik, I., Chung, S., Lin, Y. and Zhong, F., 
Supercritical Carbon Dioxide Extraction of Coronene in the Presence of Perchlorate for In Situ 
Chemical Analysis of Martian Regolith, Astrobiology, 16, 703, (2016) 
 
 
125. Coy, S.L., E.V. Krylov, G.A. Eiceman and I. Kanik, A Gapless Micro-Dielectric-Barrier-

Discharge Ion Source for Analytical Applications, 2018 Anal. Chem. (in press). 
 
126. Menlyadiev, M., Henderson, B., Zhong, F., Lin,Y., and Kanik, I., Extraction of Amino Acids 

using Supercritical Carbon Dioxide for in Situ Chemical Analysis for Astrobiological Applications 

(in press, International Journal of Astrobiology, July 2018). 

  
SUBMITTED 

 
127. White, LM, Christensen, LE,  Shibuya, T., Kidd, R., Hoffman, A., Kanik, I.,  Russell, MJ, 
Methane: Fuel or exhaust at the emergence of life? (Submitted to Astrobiology 2018). 
 
128. Kanik, I., Coy, S., Menlyadiev, M., and Eiceman, G. and In situ Detection of Volatile Organic 
Compounds from Water (Submitted to Sensors, April 2018). 
 
 

TO BE SUBMITTED 
 
129. Duong T. A. and Kanik, I., “New Data Mapping Topology for Optimal Neural Network 
Learning” (To be submitted to Analy. Chem., 2018). 
 
130. Duong,T. A.,  and Kanik, I., “Neural Network Prediction of Reduced Ion Mobility of Amino 
Acid Based on Molecular Structure” (To be submitted to Talanta 2018). 
 
131. Kanik, I., W. S. Fegadolli, J. Granger, M. Granger, L. Christensen, and A. Scherer, 
“Detection of Methyl Salicylate Using Tunable Photonic Crystal Nanobeam  Cavity Sensor” (To be 
submitted to Sensors, 2018). 
 

INVITED REVIEW PAPERS (REFEREED) 

 
132. Johnson, P. V., McConkey, J. W, Tayal, S. S. and Kanik, I., “Collisions of Electrons with 
Atomic Oxygen: Current Status”, Can. J. Phys., 83, 589 (2005).  
 
133. Johnson, P.V., Beegle, L.W., Kim, H. I., Eiceman, G. A., and Kanik, I., “Ion Mobility 
Spectrometry in Space Exploration”, Int. J. of Mass Spect. 262 1–15  (2007)  
 
134. McConkey,J. W., Malone, C. P., Johnson, P. V.,  Winstead, C., McKoy, V. and I. Kanik, I., 
Electron Impact Dissociation of Oxygen-Containing Molecules – A Critical review, Physics 
Reports 466, 1–103 (2008). 

 
BOOK CHAPTERS (REFEREED) 

 
135. Trajmar, S. and Kanik, I. "Elastic and Excitation Electron Collisions with Atoms" in Atomic 
and Molecular Processes in Fusion Edge Plasmas, ed. R. K. Janev, Plenum Publishing Corp., 
New York, (1995).  
 
136. Trajmar, S., McConkey, J. W. and Kanik, I. "Electron Atom/Molecule Collisions" in Atomic, 
Molecular, and Optical Physics Reference Book, ed. G. W. F. Drake, American Institute of 
Physics, New York, (1996).  



 
137. Trajmar, S., Kanik, I., LeClair, L. R., Khakoo, M. A., Bray, I. Fursa, D. and Csanak, 
G.,“Electron Collisions with Coherently Prepared Atomic Targets” in Photonic, Electronic and 
Atomic Collisions, eds. F. Aumayr and H. Winter, World Scientific Co., (1998), p. 187.  
 
138. Russell, M. J. and Kanik, I., “Why Does Life Start, What Does It Do, Where will it be and 
How Might We Find It?” in Origins and Abiogenesis and the Search for Life,ed. Michael Russell, 
Cosmology Science Publishers, Cambridge, MA (2011). 
 
139. Johnson, P.V., Beegle, L. W. and Kanik, I Mass Spectrometry in Solar System Exploration 
in Handbook of Mass Spectrometry, Ed. M. S. Lee, John Wiley and Sons (2012). 
 
140. McConkey, J. W. and Kanik, I. "Electron Atom/Molecule Collisions" in Encyclopedia of 
Atomic, Molecular, and Optical Physics, 3rd ed. American Institute of Physics, New York, (in 
press, 2018).  
 

PATENTS 
 
141. U.S. Patent (No: 6,794,645 B2) for a new technique called “Proton-Transfer-Reaction-Ion-
Mobility Spectrometry” (September 21, 2004). 
 
142. U.S. Patent for a novel instrument called “Miniature Focusing Time-of-Flight Spectrometer” 
(2007). 
 
143. U.S. Patent (No:8.426.806 B2) for a new technique called “Differential Mobility Spectrometer 
with Spatial Ion Detector and Methods Related Thereto” (April 23, 2014). 
 
144. U.S. Provisional Patent: A New Flow-Through Membrane Inlet for Chemical Sampling from 
Water (August 30, 2016). 
 
 

NASA TECH BRIEFS 
 

145. Kanik, I. and Beegle, L.W., “A Novel High Pressure Hollow Cathode Ionizer”, NASA Tech 
Briefs, 26, No: 3, 71 (2002). 
 
146. Kanik, I. and Srivastava, S. K.,”Miniature Focusing Time-of-Flight Mass Spectrometer”, 
NASA Tech Briefs, 29, 23 (2005).  
 

147. Duong, T. and Kanik, I. “Utilizing Ion-Mobility Data To Estimate Molecular Masses”, NASA 

Tech Briefs, 32, 31-32 (Jan 2008). 
 

148. Beegle, L. W., Duong, T., Duong V., and Kanik, I. “High-Voltage, Asymmetric-Waveform 

Generator”, NASA Tech Briefs, 32, 9 (Aug 2008). 
 
149. Spencer, M. K., Liu, D-L., Kanik, I. Beegle, L.,” Automated Desalting Apparatus” NASA Tech 
Briefs, 34, 28-29 (2010).  
 
150. Beegle, L. W., Hugh I. Kim, H. I.,Kanik, I., Ernest K. Ryu, E. K. and Beckett, B., “Improved 
Ambient Pressure Pyroelectric Ion Source”, NASA Tech Briefs, 35, 26-27 (March 2011). 
 
151. Kanik, I., Coy, S. L., Krylov, E.V., and Eiceman, G. A.., “A new gapless micro-dielectric-
barrier-discharge ion source for analytical applications”, NASA Tech Briefs, (Accepted, 2017). 
 



152. Kanik, I., Coy, S. L., Eiceman, G. A., and Menlyadiev, M., “A New Field Portable Membrane 
Introduction Differential Mobility Spectrometer System for Detection of Volatiles from Water”, 
NASA Tech Briefs, (Accepted, 2017). 
 

 
 
 

PRESENTATIONS 
 

Over 200 papers presented at national and international conferences.  
 


